Biological relatives and genome sequencing
Given the ubiquity of HeLa cells in research and medicine and the fact that Ms Lacks herself never gave consent for the use of her tissues, the sequencing of the HeLa genome is clearly a unique case in terms of the ethical issues raised and the need for a partnership with the Lacks family. However, this also raises a general issue about whether biological relatives have a 'right' to refuse, or consent, to another person's desire to undergo genome sequencing themselves, and to publicly release their identified data. The quote from Ms Lacks' family member implies that the family's concerns are not confined to the initial lack of consent from Ms Lacks. It appears that at least some members of the family also feel that the information is their 'private family information' , the use of which should be subject to their consent.
This raises questions about individuals in other studies who have consented to have their genomes sequenced and agreed to put their identified data in the public domain. Should consent from those individuals' family members be considered as well? Currently at least 13 people are known to have undergone genome sequencing with deposition of their identified data in public databases, all with informed consent (an important difference relative to the case of Ms Lacks). Furthermore, this number is increasing.
Many of these individuals are among the 'first 10' participants in The Personal Genome Project (PGP), an innovative and open consent research initiative that enrolls volunteers who are willing to share their genome sequence and personal information (including identifying information) with both the research community and the general public [8] . The PGP does not require consent from family members, but does strongly suggest that potential participants discuss the possible implications of involvement in the project with biological relatives before enrolling. At the other end of the spectrum is the case of Jim Watson. Dr Watson, who is not a member of the PGP, was noted to have said that he purposely avoided consulting with his family prior to publishing his genome because 'they might have said no' [9] . Other non-PGP members who have publicly released their identified sequence data include Craig Venter and Stephen Quake.
Several easily accessible books and websites suggest that, collectively, the group of 13 known individuals who have undergone sequencing with public deposition of identified data have at least twice as many living firstdegree relatives, some of whom are minors. First-degree relatives, by definition, share about half of their genome with the primary individual whose genome was sequenced. The extent to which these relatives may be affected by the publication of their family member's data is an important and interesting empirical question.
A previous case
The issue of protecting family members in survey and genetics research has come up before. In 2001, there was a reported dispute between the father of a young adult woman who was recruited to participate in a twin study, and Virginia Commonwealth University (VCU). Her father became aware of her participation and the fact that the investigators for the project had asked her to provide information about the health of her parents and other family members, including information he felt was sensitive and personal [10] . The father contacted the NIH's Office for Protection from Research Risks, which ruled that the VCU Institutional Review Board (IRB) should have considered the role of family members in the research, and whether or not consent should have been sought from family members. This, in turn, prompted a discussion about instances in which family members should be considered human research participants themselves (that is, if they are identifiable or if the information obtained about them from the primary participant constitutes private information) and whether there are circumstances in which informed consent from relatives can be waived [10] .
Although research studies involving public deposition of identified genome sequences, including the HeLa genome sequence, would seem to warrant the need for consent from biological relatives according to the published criteria described above [10] , it seems likely that this was not done in most, if not all, of the known cases. Furthermore, anecdotally, in the roughly 10 years I have spent doing family history, genetic and genomic research with human participants at a variety of institutions, there has never been an instance in which an IRB has requested that a study submitted for approval either include family member consent or include a list of reasons why informed consent for family members should be waived. Ultimately, it is unclear what the actual regulatory impact, if any, of the VCU case has been. What does seem clear, however, is the need for increased understanding of the impact of research like this on family members who, in some instances, may object to release of what they may feel is their private information, without their consent.
The need for more data
The partnership formed between the Lacks family and the NIH -and by extension the research community -is a positive step towards the responsible and ethical conduct of research involving HeLa cells, as well as research more generally. This is also, however, an opportunity to consider other instances in which individuals are making their identified genomes publicly available. Importantly, all publicly available identified genomes (perhaps also so-called 'de-identified' genomes [3] ) have the potential to reveal health and other risks possessed by the primary individual's biological relatives, which could theoretically lead to harms encountered by such relatives. Quantifying the exact nature and extent of those harms and their likelihood is an important area for further research under the umbrella of ethical, legal and social issues in genomics. Although significant risks may theoretically be present, in reality they may be small or even negligible. Such risks may include genetic discrimination, or emotional or psychological harm stemming from family members learning of unexpected or unwanted personal genetic risk information that goes beyond family history information, of which they may or may not have already been aware. Empirical assessment of these possible phenomena would be a fruitful area for further study.
Mandating the need for consent from family members in genetic or other research studies seems premature, and actually implementing such a mandate would likely be logistically difficult. Perhaps even more importantly, such a mandate would limit autonomy of the primary research participant, one of the most closely held principles of research ethics. Furthermore, many would rightfully argue that such a policy would be an unnecessary hindrance for research more generally (not just genomic research, but any research in which family history information is obtained). Given the lessons learned from the case of Henrietta Lacks and her family, however, it is reasonable to consider that there is likely to be some degree of impact on biological relatives of individuals that choose to make their genomes public. Empirical research to understand the nature and extent of that impact could inform a data-driven approach for policy-making that is applicable to public data sharing in genomics more generally, rather than being limited to the specific case of HeLa cells. assistance with compiling references and manuscript formatting. In addition to affiliations with Scripps, CSB is also a student in the Bioethics Program at the Medical College of Wisconsin and would like to acknowledge program faculty and staff. This work was supported in part by an NIH/NCRR flagship Clinical and Translational Science Award grant (8UL1 TR001114-01) and the Scripps Genomic Medicine Division of Scripps Health. The funding organizations were not involved in the design or conduct of the study, the collection, management, analysis or interpretation of the data, the preparation, review or approval of the manuscript, or the decision to submit the manuscript for publication.
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